


























Submitted in partial fulfillment of the requirements 
for the degree of Master of Science in Psychology 
in the Graduate College of the  










 Associate Professor Jaime Derringer, Adviser 










 This paper seeks to describe the trait Agency in the MIDUS wave 1 non-twin sample (N 
= 5,194). Then, replicate the findings in the twin sample (N = 1,914), and further extend the 
descriptive analyses by using genetic modeling in twins. Agency is a gendered construct used as 
an organizing framework in social, clinical, and other research areas. On the other hand, the 
Five-Factor model dominates personality research. A few studies have explicitly compared the 
personality approaches; however, none were found that address Agency in the current 
representative sample of midlife in the US. Study 1 and 2 show mean-level differences between 
men and women exist. Factor scores were used to examine correlations between Agency and 
Generativity and the Big Five traits (0.11 < |r| < 0.53). Openness and Extraversion were the 
strongest correlates of Agency, followed by Conscientiousness and Generativity. Regression 
analysis shows approximately 37% of the variance in Agency is accounted for by the Big Five 
traits. Genetic analyses in Study 2 show Agency is 44.9% heritable (attributable to genetic 
influences). Bivariate genetic models show the extent to which covariance between each variable 
is attributable to genetic influences and environmental influences. The results for overlapping 
genetic influences between Agency and the select variables were: Openness 19.7%, Extraversion 
20%, Generativity 12.2%, Conscientiousness 15.1%, Agreeableness 8.9%, and Neuroticism 2%. 
In combination, multivariate genetic analysis shows after taking into account the Big Five traits 
simultaneously there is unique genetic influences (5.9%) and nonshared environmental 
influences (43.6%) uniquely attributable to Agency. Thus, the current brief assessment of 
Agency shows gender differences unattributable to measurement invariance and similar patterns 
of associations with Generativity and the Big Five across two samples.  
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CHAPTER 1: INTRODUCTION 
 
People’s characteristic patterns of thought, feeling, and behavior describes their personality 
(Roberts, Caspi, & Moffitt, 2001). Perhaps the most prevalent taxonomy in which researchers 
conceive personality is the Five-Factor model. Extraversion, Agreeableness, Conscientiousness, 
Neuroticism, and Openness to experience make up the Big Five traits (Goldberg, 1993). Some of 
the benefits to the Five-Factor model of personality are that the factors are universal, broadly 
capture many smaller traits, and they are related to and predictive of many topics of interest—
e.g., health, well-being, academic achievement, and job performance (John, Naumann, & Soto, 
2008).  Personality is associated with many real-world outcomes, and these associations are 
highly replicable (Soto, 2019). However, there are some traits left out of the Big Five that may 
be of interest. Imagine a loud and boisterous woman in a nicely pressed suit and loafers standing 
legs braced in the middle of a large gathering. She seeks out others for conversation and proffers 
unpopular opinions. What personality attributes does she display? We may say she is showing 
high Extraversion (lively and sociable) and low Agreeableness (argumentative). Her dress 
suggests cleanliness, or high Conscientiousness. Do these three trait descriptions capture the 
notion that the woman is displaying mannerisms associated with masculinity/manhood? The 
adjectives we may use to describe pieces her behavior may fit in with the Big Five traits (i.e., 
assertive); however, the overall attribution others may make of her behavior does not fall cleanly 
within the Big Five. Society may attribute more masculine characteristics based on her manner 
of dress, stance, and boldness. We know it when we see it, but we fail to clearly define a time 
and culture invariant concept of masculinity. The same argument can be made for femininity and 




 When multiple researchers began the search for a personality taxonomy they began with 
natural language. While that lent some level of objectivity to the search, some things were 
excluded based on their domain specification and the working definitions of personality from the 
researchers’ perspectives. Examples of exclusion criteria were relation to religiosity, political 
ideology, and femininity-masculinity (Goldberg, 1982). L. Goldberg stated that these were not 
strictly personality traits. While two smaller clusters emerged in W. T. Norman’s and in 
Goldberg’s lexical approach—values and religiosity factor and humor—Goldberg did not view 
these as proper traits based on his focus. Goldberg’s approach to the clustering of synonyms in 
natural language, also, reflected this focus on adjectives familiar to people and descriptive of the 
self and peers. He sought trait adjectives that could be compared across instruments reflecting 
the multiple trait inventories happening simultaneously. Many scales and inventories are 
dedicated to measuring all these traits. Given limited time and scope, researchers prioritize 
administering a personality measure that has garnered a large following and has stood up well 
over time and across cultures. However, our interest in personality does not begin and end with 
the Big Five traits. 
 Alternative perspectives diverged from the bottom-up processing employed in the lexical 
approach. J. S. Wiggins’ Circumplex Taxonomy of Interpersonal Traits used a different tactic 
than those like Goldberg, by deciding the category of interest (interpersonal traits) and choosing 
the words to fit from there rather than searching for structure first and foremost (Wiggins, 1979). 
Wiggins adopted Status/Dominance and Love/Warmth as the axes points with which all 
interactions can be fit. Later research guided by writings from American psychologist, D. Bakan, 
led the similar descriptors—Agency and Communion—to be axes describing different 




focus on the self (Status/Dominance); Communion involves a focus on interrelations between 
others (Love/Warmth; Bakan, 1966). Arguments supporting two-dimensional derivations of 
personality follow from semantic features describing interpersonal events and from the 
correlations among variables describing these events. It is possible to visualize a two-
dimensional space but visualizing a network that would describe every single component of 
every social interaction, including physical gestures and facial expressions, is not easily done. 
Circumplex models assume content and structure are meaningfully described by variables on the 
off axes1. The Circumplex Taxonomy of Interpersonal Traits explicitly allows the variables-i.e., 
Agency and Communion-to be correlated and does not assume an orthogonal relationship 
between the dimensions. Every behavior constituting an interpersonal interaction should fall 
along the two axes (high/low Agency and high/low Communion) starting at the center of the 
circle (Wiggins, 1979). 
  Important to note from the discussions of taxonomy previously is that personality 
taxonomies were developed with different interpretations of personality and with different 
purposes. We cannot assume they are fully related or unrelated to each other. For instance, 
Agency is related to the ideas of dominance and masculinity, and in early factor analysis 
Extraversion was described as power/surgency (for a review see John, Angleitner, &Ostendorf, 
1988). Now Extraversion may be considered a lively and sociable trait. Agreeableness describes 
the tendency to be warm and loving, whereas disagreeable describes hostile and standoffish. 
High Agreeableness fits with Communion, but low Agreeableness sounds more like very high 
Agency at face value. The scales to measure the traits that have since been derived from long 
adjective lists assembled may not capture the same factors as purposes and views of traits 
 
1 One advantage of circumplex model applications to the Five-Factor model is that it helps explain trait items that 




change. In part due to this, psychological literature is littered with repetitive traits or phenomena 
branded with different names; it is known as the jingle-jangle fallacy2.  
 In the current study, we will evaluate Agency in the National Survey of Midlife 
Development in the United States (MIDUS; Brim, Ryff, & Kessler, 2004). We aim to examine 
trait Agency with regards to gender differences, relationship to generativity, and the relationship 
to the Big Five personality traits in the non-twin sample. Then, we will replicate results using the 
twin sample and further use genetic modeling to compare the associations between Agency and 
the selected traits.  
 
Background 
Agency-Communion Framework: How do we conceive Agency? 
 Historically, a communal focus reflects a characteristic that fits a gendered concept of 
women within many cultures. Agency, on the other hand, reflects a male mindset (e.g., Bem, 
1974). Agency-Communion model has been conceived as explicitly interpersonal traits to 
describe how people relate to each other (Wiggins, 1979). Research in the areas of social 
cognition and perception, values, motive, and personality show associations with Agency and 
Communion traits (for a review see Paulhus and Trapnell, 2008).  
 Social perceptions of warmth and competence are prioritized based on Communal versus 
Agentic orientation. For instance, Agentic traits, such as competence, are related to career 
success for both men and women (Abele, 2003). Traditionally, competence affects men’s lives 
more and is predicted by status and leads to respect (Fiske, Cuddy, & Glick, 2007). In terms of 
self- and other-perception, Agency dimensions are more important to self-perceptions than other-
 
2 Jingle fallacy refers to two constructs assumed to be the same because of their shared label. Jangle fallacy refers to 




perceptions (Wojciszke, Baryla, Parzuchowski, Szymknow, & Abele, 2011). Paulhus and John 
(1998) note that cross-cultural and comprehensive analyses of human values yield similar 
dimensions to Agency-Communion. Motives have been distinguished into power motive 
(Agency) and intimacy motive (Communion; McAdams, 1988). Similarly, the Agency-
Communion framework yielded labels “getting ahead” and “getting along” to describe primary 
human motives (Hogan, 1982). One argument to explain the small but significant intercorrelation 
among the Big Five dimensions, namely the two themes of “Personal Growth” and 
“Socialization” are that the facets can be linked to Agency and Communion (Wiggins &Trapnell, 
1996; Paulhus & John, 1998). Thus, Agency is one half of the framework often used to organize 
interpersonal and social research.  
 Agency represents themes of achievement and dominance (McAdams, Hoffman, 
Mansfield, & Day, 1996). Further, Agency is most strongly related to the values of power and 
achievement (r = 0.57 – 0.59; N = 606; Trapnell & Paulhus, 2012). Select labels that have been 
applied to Agency are “masculinity”, “competence”, and “assertive”. A common issue running 
through research that applies the Agency-Communion framework is inconsistent measurement. 
Some researchers explicitly relabel measures of masculinity and call it Agency, while others use 
focused measurement to understand Agency in terms of values rather than an Agentic trait per se 
(jingle fallacy; e.g., Ward, Thorn, Clements, Dixon, & Sanford, 2006; Trapnell & Paulhus, 
2012). Further, facets within Agency-Communion have been broken down over time; in part due 
to the complex nature of the dimensions themselves and in part due to the nature of the questions 
addressed. 
 Competence has been described in the literatures of impression management and self-




and dominance. These and other labels are organized by the framework of Agency; therefore, 
Abele and colleagues (2016) created a scale to cover both areas of content space creating two 
Agentic facets: Assertive and Competence. These authors compiled adjectives most often used to 
measure Agency across fields to differentiate Agency Assertive (e.g., “ambitious”, 
“independent”, and “self-confident”) from Agency Competence (e.g., “capable”, “efficient”, and 
“persistent”; Abele, Hauke, Peters, Louvet, Szymkow, & Duan, 2016). The two facets were 
correlated (r = 0.45 - 0.56) across Western and non-Western cultures.  
 In the 1970s, masculinity and femininity arose as measures of two distinct constructs to 
study gender roles (Bem, 1981; Spence & Helmreich, 1978). Since the 80s, a shift was made 
towards using Agency/Communion to avoid reliance on sex stereotyping after Wiggins and 
colleagues showed that Bem’s masculinity/femininity were strongly related to the Interpersonal 
Circumplex dimensions of personality (dominance/nurturance or Agency/Communion; 1978). A 
developed measure directly meant to tap into Agency was correlated with Bem’s Sex Role 
Inventory measure of masculinity at r = 0.43 in N = 547 (Trapnell & Paulhus, 2012). However, 
important to note is that in terms of measurement more recent work has used masculinity-
femininity attribute questionnaires and discussed the results explicitly only in Agency-
Communion dimensions (e.g., Ackerman, Zuroff, & Moskowitz, 2000; Ward et al., 2006). Thus, 
the link between Agency and masculinity continues to hold, not only conceptually but in 
measurement as well. Human values showed cross-cultural validity in two broad domains 
organized by Agency-Communion, but whether this still reflects a male versus female gendered 
social role today may require re-evaluation.  
 The framework of Agency-Communion has been widely applied to organize social 




still dominated by the Five-Factor model. In part due to the flexible use of the original taxonomy 
adjectives and the numerous scales that have reduced lists hundreds long to short assessments, 
what once was larger content space has muddied the lines between constructs. The interrelation 
between the two personality taxonomies may be more complex than tacking on a sixth or seventh 
factor.  
 
Gender differences in Agency 
 In previous discussion we note that masculinity-femininity have been separated into two 
dimensions that are strongly related to the dimensions of personality represented by the Agency-
Communion framework. Badura and colleagues (2018) using 409 studies and 100,915 
individuals found significant gender differences in Agency (d = 0.41; Badura, Grijalva, Newman, 
Yan, & Jeon, 2018). In the present discussions of construct label-swapping it is important to note 
the studies of Agency were coded based on data collected using Bem Sex Role Inventory (Bem, 
1974) and Personal Attributes Questionnaire (PAQ; Spence & Helmreich, 1978); both are 
explicitly masculinity-femininity measures that have been discussed in the Agency-Communion 
dimensions. Significant gender differences were found in a meta-analysis on ‘assertiveness’ in 
adolescent to adult-aged individual (ds = 0.12 – 0.20), but significant differences were not found 
in children (Feingold, 1994). Assertiveness is, also, a facet of Extraversion. Males were noted to 
be more assertive than women, and the result was found to hold in the US, Canada, and a few 
non-Western countries. Self-esteem was, also, greater in men than women at a lesser average 
effect size (ds = 0.10 – 0.16; Feingold, 1994). Research on masculinity-femininity, also, find 
differences in men and women on both scales and the difference strengthens in adolescence and 




expectations that shape masculine versus feminine thoughts, feelings, and behavior are of interest 
currently. Although there are sex3 differences in physical height and select other physical 
attributes, we do not believe the source of masculinity is being taller, on average, or, similarly, 
that an Agentic person is taller. There is a social component interpreted by society as being more 
manly or more womanly. This distinction differentiates masculine versus feminine and, 
similarly, is related to differentiations between Agency and Communion.  
 Some experts argue for a dimensionalist approach, wherein sex differences when present 
may relate to positions of men and women on continuous dimensions, like Agency-Communion, 
rather than differences directly related to ‘being male’ or ‘being female’. Reis & Carothers 
(2014) tested whether established sex differences were related to taxa or dimensions. The results 
for psychological attributes supported the dimensional argument, because in nearly every case 
the data showed a better match to an underlying dimensional structure rather than the presence of 
a taxon (Reis & Carothers, 2014). Further evidence to support this was seen in a saturation 
analysis of differences seen between men and women on HEXACO personality facets. The 
calculated Cohen’s d effect size difference between categorical men and women on each facet 
was correlated with the association of each facet with Agency. The result was a correlation of r = 
-0.77 of Agentic trait and gender gaps in personality, suggesting that the differences between 
men and women was largely related to the dimension of Agency (Morales, 2020). Underlying the 
two-group difference was the continuous dimension of Agency explaining some of the mean 
differences that are not directly related to ‘being male’ or ‘being female’.  
 Interchanging Agency with masculinity may be less supported in present day. Gender 
roles have changed over the decades, largely women are possessing more traditionally masculine 
 
3 We use ‘sex’ when the differences have been shown with biological sex more than gender identities. So, where 




characteristics and roles in society and social desirability of instrumentality in women and 
expressiveness in men is changing (e.g., Sweeting, Bhaksar, Benzeval, Popham, & Hunt, 2014; 
Diekman & Eagly, 2000). Therefore, moving forward constructs are less attached to the idea of 
maleness vs femaleness and instead related to dimensions like Agency vs Communion, or 
competence vs warmth, or instrumentality vs expressiveness. The expectation is that gender 
differences may exist on these dimensions, but the gaps may lessen as gender roles and 
stereotypes change. Presently, our world exists such that Agency trait is suggested to be on 
average greater in men. 
 
Agency and Generativity 
 Generativity was proposed as the midlife developmental challenge by Erikson’s Stages of 
Psychosocial Development. However, like many things there are individual differences in the 
inclination to be generative. Since then, McAdams and de St. Aubin (1992) proposed 
generativity can be broken into the components of generative concern, commitment, and action. 
Inner desires and societal expectations can lead one to want to leave a mark and contribute to the 
world even after they are gone (McAdams & de St. Aubin, 1992). An important departure from 
Erikson’s theory is that generativity, while especially salient in middle adulthood, may arise at 
any point in the life course (McAdams, 2001). To the point of making contributions, generativity 
may be selfless or selfish. Leaving a mark on the world is a selfish desire, which may relate to 
Agency. While contributing to society and your community is a selfless desire, which may relate 
to Communion (McAdams, 1988). In terms of a parenting example, an Agentic motivation is to 
create offspring, while a communal motivation is to raise and nurture offspring lovingly. As 




and self-promotion. Therefore, Generativity challenges adults to be highly Agentic—contribute 
products and offspring—and highly communal—care for people and future generations. In a 
sample of midlife adults (N = 98), generative concern was related to masculinity (r = 0.46- 0.60); 
a second study (N = 49), generative concern was strongly related to Agency (r = 0.65); in a 
young adult sample (N = 58), the relationship was similar (r = 0.14- 0.40). An additive model for 
main effects of both Agency and Communion in predicting generative concern was supported 
(Ackerman et al., 2000; Grossbaum & Bates, 2002). Thus, Agency may represent one motive to 
be generative.  
 
Potential overlap with Big Five traits 
 As the earlier discussion of taxonomic approaches pointed out, the Five-Factor model 
dominates much of personality research. Further, the Five-Factor personality taxonomy does not 
follow simple structure. The traits and facets are intercorrelated. A meta-analysis comprising 212 
studies and 144,117 individuals investigated the intercorrelation of the Five-Factor model. The 
results revealed correlations between factors, 0.17 < |r| > 0.43. The strongest correlations (r = 
0.43) were between Openness – Extraversion, Conscientiousness – Agreeableness, and 
Conscientiousness – Neuroticism. The association between Extraversion and Agreeableness was 
0.26 falling in the middle of the range (van der Linden, Nijenhuis, & Bakker, 2010). Important to 
note is that the factors covered many personality questionnaires, so the full content spaces of the 
traits received at least some coverage. When questionnaires eliminate facets and narrow item 
focus, we lose information and will change the patterns of intercorrelations. Facet-level 
correlations were reported across 13 personality inventories by Schwaba, Rhemtulla, Hopwood, 




facets that reside on the periphery; they estimated 59% of personality scales blended multiple 
Big Five domains (Schwaba et al., 2020). Van der Linden and colleagues (2010) used the proven 
intercorrelation of factors as justification for the search for superordinate factors. The search for 
two-factor models of personality have emerged to explain response patterns represented by facet-
level cross-paths or to provide parsimonious summaries of human traits. For example, Digman 
(1997) divided personality content into ‘growth’ and ‘socialization’; Saucier and Goldberg 
(2001), ‘dynamism’ and ‘social propriety’; and DeYoung, Peterson, and Higgins (2002), 
‘plasticity’ and ‘stability’.  
 Beyond factor structure evaluations and circumplex dimensional plotting of personality, 
few studies report correlations across personality taxonomy. Abele and colleagues (2016) did 
compare their newly constructed Agency-Communion scales (with facets assertive, competence, 
warmth, and morality) to the Big Five inventory across 3 countries (BFI scales ranged from 4 to 
10 items per domain). The Agency-assertive facet was strongly associated with Extraversion in 
Germany (N = 476; r = 0.37), France (N = 250; r = 0.57), and Australia (N = 140; r = 0.37). Next 
strongest was Neuroticism (r = -0.47, -0.56, and -0.28, respectively). The associations with 
Conscientiousness were r = 0.34, 0.26, 0.19, and Openness were r = 0.13, 0.27, 0.21. 
Agreeableness was the only trait non-significantly related to Agency-assertive (r = -0.02, -0.02, 
and 0.16). The different patterns of association between the assertive and competence facets with 
Big Five do not appear systematic; however, one consistent result was that Extraversion was 
more closely related to assertiveness than competence.  
 Theoretical work by Paulhus and John (1998) linked Agentic values to power motives, 
egoistic bias, and self-favoring bias on Extraversion and Openness. The linkage noted from past 




precedents led to the development of two personality constellations organizing biases for self-
deception/presentation. Their argument enumerated in multiple works is that Agency-
Communion framework allows connections to be made from values to motives, and motives to 
traits (Paulhus & John, 1998).  
 Further, looking across different personality scale measures you will see lower-order 
traits for Extraversion, like self-confidence (HPI4), assertiveness (BFAS; AB5C; NEO; BFI), 
dominance (CPI; 16PF; 6FPQ), and leadership (AB5C; HPI). So, there is a distinct possibility 
that trait Agency is measuring a finer-grained portion of Extraversion, and likely in the space that 
overlaps with low Agreeableness. It is accepted that 1) Big Five personality does not have simple 
structure, lots of traits tap into more than one domain (Johnson & Ostendorf, 1993; Paunonen, 
1998), and 2) there is not consensus on what lower-order traits are important to measure the 
central versus peripheral aspects of the five domains (Schwaba, Rhemtulla, Hopwood, & 
Bleidorn, 2020). It is possible the present conceptualization of Agency is an example of a lower-
order trait covering the space overlapping Extraversion with Agreeableness. Or alternatively, it 
could be that presently Agency is covering the Agency Assertive trait space indeed separate (but 
related) to the Big Five domains.  
 Gender differences in personality. Mean differences have been most consistently reported 
in Neuroticism and Agreeableness (ds = 0.51 and 0.59, respectively, among US adults; Costa, 
Terraccciano, & McCrae, 2001; ds = 0.25 and 0.28, respectively; Feingold, 1994). Women score 
higher on both. Results seem to be invariant across cohorts, age, and culture. Extraversion and 
Openness to experience often have mixed results at the facet level with men higher on some and 
 
4 Abbreviations for personality scales: Hogan Personality Inventory (Hogan & Hogan, 1995); Big Five Aspect 
Scales (DeYoung, Quilty, & Peterson, 2007); Abridged Big Five Circumplex Scales (Goldberg, 1999); NEO 
Personality Inventory – Revised (Costa & McCrae, 1992); Big Five Inventory (Soto & John, 2009); California 
Psychological Inventory (Gough, 1996); 16 Personality Factor Questionnaire (Conn & Rieke, 1994); Six Factor 




women higher on other facets, but overarchingly, no consistent gender differences are reported 
for these traits in aggregate based on the Five-Factor model. Conscientiousness shows the least 
gender differences on its facets consistently (Costa et al., 2001; McCrae & Terracciano, 2005; 
Feingold, 1994).  
 Heritability of personality. Heritability estimates of the Eysenck, Tellegen, Cattell, and 
Five-Factor model of personality range from 30 to 50% (Vukasović & Bratko, 2015). These were 
prevalent (and some still are) taxonomies of personality. Most common across taxonomies are 
Extraversion- and Neuroticism-like traits. Individual studies have reported significant gender 
differences in the genetic influences (either quantitative or qualitative) but averaged across 
studies the results indicate no significant gender differences in the heritability of personality. The 
heritability of personality (roughly 40%) does not shift much across taxonomy or participant 
gender (Vukasović & Bratko, 2015).   
 
Heritability of Agency 
 Everything is partly heritable (Turkheimer, 2000) unless the phenotype is solely error or 
noise. A meta-analysis of all human traits was conducted on fifty years of twin studies to 
empirically test the first law of behavior genetics (Polderman, Benyamin, de Leeuw, Sullivan, 
van Bochoven, Visscher, & Posthuma, 2015). There was some attention to the heritability of 
socialized traits, like masculinity or femininity. However, there are fewer studies that directly 
studied Agency in a twin sample. As we have said previously Agency has been interchangeable 
with masculinity, and it is linked to themes of dominance. Therefore, we compiled studies that 
have estimated the heritability of these Agentic-like traits. Using twin samples, these studies 




variance of the phenotype-- a simple explanation of the concept of heritability. Table 1 below 
lists the narrow-sense (additive genetic influences only) heritability of each trait; it includes brief 
sample information. For most traits, the remainder of the variance was attributable to non-shared 
environment. Masculinity or Masculine instrumentality was roughly 36-48% heritable. 
Dominance in teens to emerging adults was 49-60% heritable. Positive emotionality – Agentic 
was approximately 50% heritable. Agentic positive emotionality measured by two of the 
California Personality Inventory (CPI) scales—Achievement and Social Potency—reflects 
positive emotional responsiveness and effectance (Roberts, Caspi, & Moffitt, 2003). Specific 
scale items of the CPI are not publicly available for content comparison. These constructs are all 
plausibly related and may serve as sufficient proxies; however, we could not find any measures 
directly labeled as trait Agency decomposed to its genetic influences, shared environmental 
influences, and non-shared environmental influences.  
 In the chapter entitled “Developmental Roots of Adult Social Responsibility”, Rossi 
(2001) appeared to roughly estimate Agency from the National Survey of Midlife Development 
in the US using Falconer’s equation (2(rMZ – rDZ) to find Agency to be 42% heritable. The 
results cannot be found published in an empirical journal nor was it included in a meta-analysis 
on the heritability of all human traits due to not being published in a peer-reviewed scientific 
journal (i.e., Polderman et al., 2015). Therefore, we seek to estimate the heritability of Agency in 
a representative sample of the United States. It is interesting to note femininity/ communal 
measures from the mentioned studies showed lower genetic influences, suggesting different 
etiologies between traits representing masculine and feminine socialization. Thus, further 






Table 1. Heritability studies of Agentic-like traits. 
Trait     Sample (pairs)     Results 
Positive Emotionality—Agentic   N = 411 MZ; 215 DZ age = 24yrs  h2 = 0.50 
 (Hopwood et al., 2011) 
Masculine instrumentality   N = 509 MZ; 330 DZ    h2 = 0.36 
 (Lippa et al., 1999) 
Masculinity—ASPI   N = 38 MZ; 32 DZ ages = 8-15yrs  h2 = 0.46 
 (Mitchell et al., 1989) 
Masculinity—CPAQ   N = 38 MZ; 32 DZ ages = 8-15yrs  h2 = 0.48 
 (Mitchell et al., 1989) 
Masculinity-femininity (single dimension)  N = 312 MZ; 182 DZ male median age = 29yrs h2 = 0.31 
 (Bailey et al., 2000)  N = 669 MZ; 376 DZ female    h2 = 0.24 
Masculinity-femininity (single dimension)  k = 9     h2 = 0.32 
 (McCartner et al., 1990) 
Dominance    N = 34 MZ; 32 DZ male ages = 14-25yrs h2 = 0.51 
 (Gottesman, 1966)  N = 45 MZ; 36 DZ female    h2 = 0.42 
Dominance     k = 7      h2 = 0.60 




 The current studies will examine Agency and its association with related variables-i.e., 
the Big Five traits and Generativity. First, measurement invariance and phenotypic associations 
will be examined in a non-twin sample roughly representing the United States middle-aged 
population (MIDUS; N = 5,194). Second, the phenotypic results will be replicated using the twin 
sample (N = 1,914), and further we will investigate genetic associations to create a full picture of 
Agency’s distinction and overlap with Generativity and the Big Five traits. The descriptive 
analysis of Agency in the current dataset will serve as a more robust examination of the measure 
itself and its association to other variables. We seek to show whether the current measure of 
Agency is comparable as a construct to the extreme diversity of Agency measures that have been 
used in the existing literature. In keeping with findings using other measures of Agency, we 
expect to find gender differences. We expect Agency to be positively related to Generativity, 
Extraversion (r > 0.35), Conscientiousness (r > 0.15), and Openness (r > 0.10). We expect a 




Agreeableness are less clear based on prior research (-0.05 < r < 0.20). In the current dataset 
Agreeableness is also named a proxy for Communion; however, it is not often nor currently 
treated as such. We expect to find similar patterns of association among the twins as a 
replication. Furthermore, using the twin sample, individual traits can be descriptively partitioned 
into three components—genetic, shared environmental, and nonshared environmental. Shared 
environmental effects are fully shared between twins living together and genetic effects are fully 
or partly shared based on zygosity. Nonshared environmental effects refer to the uniqueness 
within each individual including measurement error. Covariance between traits can, similarly, be 
partitioned into these three components. The genetic analyses serve as a tool to further 

















CHAPTER 2: STUDY 1 
Sample & Measures 
The first wave of the National Survey of Midlife Development in the United States 
(MIDUS 1) collected a nationally representative sample from 1995-1996. The collaborative 
project investigated patterns, predictors, and consequences of midlife development in terms of 
physical health, psychological well-being, and social responsibility. The self-administered 
questionnaires sent out yielded a total of 7,108 participants. The full sample consisted of 
unrelated individuals, siblings, and twins. We used non-twins for the first study. The non-twin 
sample totaled 5,194 participants with mean age 46.93 years (range from 20 to 75, SD = 13.27 
years). Fifty and two-tenths percent of the sample was female (49.8% male). All data used in this 
report are publicly available (http://midus.wisc.edu/data/index.php).  
Personality Traits 
Personality was measured by the Midlife Development Inventory (MIDI; Lachman & 
Weaver, 1997). The MIDI personality inventory contains 30 adjectives that assess Neuroticism, 
Conscientiousness, Extraversion, Agreeableness (Communion), Openness to experience, and 
Agency. Extraversion adjectives were as follows: outgoing, friendly, lively, active, and talkative; 
Agreeableness: helpful, warm, caring, sympathetic, and softhearted; Conscientiousness: 
organized, responsible, hardworking, and careless; Neuroticism: moody, worrying, nervous, and 
calm; and, Openness to experience: broad-minded, sophisticated, creative, imaginative, 
intelligent, curious, and adventurous. Agency was measured by five adjectives: self-confident, 
forceful, assertive, dominant, and outspoken. The items were rated on 4-point scales from 1 ‘a 
lot’ to 4 ‘not at all’. Scoring was reversed so higher responses corresponded to higher agreement, 




measuring Conscientiousness). Means, standard deviations, and Cronbach’s alpha reliability for 
the traits in the non-twin sample are reported in Table 2.  
Loyola Generativity Scale- contributions domain 
 Six items from the Loyola Generativity Scale (McAdams & de St. Aubin, 1992) were 
included to measure the specific domain of “contributions”. The items were “Others would say 
that you have made unique contributions to society.”; “You have important skills you can pass 
along to others.”; “Many people come to you for advice.”; “You feel that other people need 
you.”; “You have had a good influence on the lives of many people.”; “You like to teach things 
to people.” They were rated 1 to 4 with higher scores equating to higher trait values. Descriptive 
statistics are reported in Table 2. 
Statistical Analyses 
 Aggregate scores were calculated from the trait items participants completed using 
“scale” from psych package (Revelle, 2017). Aggregates were computed for Agency, 
Extraversion, Agreeableness, Conscientiousness, Neuroticism, Openness to experience, and 
Generativity. In descriptive analyses of the Agency score, we estimated groups means and tested 
if there were significant differences between men and women using the effsize package 
(Torchiano, 2020). Mean values were compared using the t-test and Cohen’s d was calculated to 
report the approximate effect size of the difference between groups. Distributions of the Agency 
sum score are provided with men and women displayed separately. We correlated the sum score 
of Agency with the latent factor score explained next. Subsequent analyses were carried out with 
the factor score of Agency. Factor scores of Big Five and Generativity were used in bivariate and 




are available at the OSF link: 
https://osf.io/qsj9u/?view_only=5794f5d6b414474a953000337de38b95. 
Factor Analysis 
First, we sought to investigate measurement invariance of Agency across gender (male 
and female). After establishing measurement invariance, we can be more confident that a true 
mean difference exists and not that the Agency is measuring different things in men and women. 
We tested for measurement invariance using multi-group confirmatory factor analysis procedures 
outlined by Wu and Estabrook (2016) and further summarized by Svetina, Rutkowski, and 
Rutkowski (2020). The procedures from Wu and Estabrook’s paper (2016) are an appropriate 
categorial data approach comparable to Meredith’s (1993) continuous data approach. The 
baseline (configural) model imposed no constraints across groups. Then stricter tests of 
equivalence followed: thresholds were first held equal, and then thresholds and loadings were 
held equal. Those are the three invariance procedures summarized by Svetina and colleagues 
(2020). Additionally, thresholds and intercepts were held equal across groups, and, finally, 
thresholds, loadings, and intercepts were held equal simultaneously. Threshold invariance for 
ordered, categorical data equates scales of latent responses; therefore, for the current data 
comparisons of factor means and variances can be made with invariant threshold, loadings, and 
intercepts. The model was first identified using delta parameterization (Wu & Estabrook, 2016). 
We used the change in CFI (i.e., ∆CFI between nested models), which needed to be ≤ 0.01 in 
order to establish measurement invariance (Cheung & Rensvold, 2002). 
 Confirmatory factor analysis was conducted to specify a latent factor, Agency, 
underlying its five manifest indicators. We reported in the Supplement the results of exploratory 




expected. The Big Five traits, also, were fit using CFA despite the poor model fit achieved when 
using confirmatory procedures on the Big Five resulting from substantia cross-loadings (Marsh, 
Lüdtke, Muthén, Asparouhov, Morin, Trautwein, & Nagengast, 2010). I will note more in-depth 
factor analysis of personality traits have been undertaken (e.g., MIDUS dataset excluding 
Agency by Joshanloo, 2018). An alternative approach, exploratory structural equation modeling,  
reproduced better factor structure and is reported in the Supplement. For the current purposes, to 
avoid overfitting for sample-specific modification of the Big Five factors we did not explore 
modification indices and allowed model fit less than the suggested cut-offs. For consistency and 
to treat the resulting factor scores as continuous, we used CFA procedures as described below. 
Similar confirmatory factor analysis was fit to Generativity items. These three CFA models were 
fit to a priori theoretical structure using diagonally weighted least squares estimation (DWLS) 
and pairwise missingness in statistical software program R (R Core Team, 2017) using lavaan 
package (Rosseel, 2012). Latent factor variances will be fixed to 1 allowing the indicator 
loadings to be freely estimated. The overall fit of the models was reported using the following 
indices: Comparative Fit Index (CFI), Tucker Lewis Index (TLI), root mean square error of 
approximation (RMSEA), and standardized root mean square residual (SRMR). Model 
comparisons were judged using ∆χ2, ∆df, and change in fit indices. Factor scores of each trait 
were saved from the latent models without accounting for age or gender effects. These factor 
scores were used in subsequent bivariate and multivariate analyses.  
Associations with Agency 
 In order to examine the bivariate associations between Agency and each of the Big Five 
and Generativity, respectively, we calculated Pearson correlation coefficients using pairwise 




intervals rather than p-values for all phenotypic analyses. Multivariate association between 
Agency and all of the Big Five traits simultaneously were estimated in a regression analysis.. 
 
Results 
Descriptive statistics of personality and generativity items are reported in Table 2. Mean 
differences in Agency between men and women was found t(4,405) = -7.992, 99%CI [-0.314, -
0.161]. Women reported lower average Agency (M = -0.117) than men (M = 0.121). The effect 
size of the difference was d = -0.24, 99%CI [-0.317, -0.162], representing a moderate difference 
in Agency between men and women. The distribution of aggregated Agency items in Figure 1 
illustrated the small difference between groups compared to the substantial variance within 
groups. The histogram better visualized response patterns: it showed women had higher counts 
and peaks below the mean and smaller peaks above the mean are seen in men. Variances 
between groups was significantly different F(2256, 2167) = 1.232, 99%CI [1.104, 1.375]. The 
ratio of variance for women compared to men was 1.232. Thus, men report greater Agency and 
women display greater variance in Agency. Item Response Curves are shown in Figures 2-3. 
Additional IRT graphs in men only and women only non-twin samples are provided in the 
Supplement. The full scope of the trait appears to be well-covered by the items. Peaks in the 4-
response choices were seen as expected in most individual items. However, ‘self-confident’ 









Figures 1-3. Histogram of Agency 
showing men and women 
separately (left-hand side). Item 
Response Curves (bottom); Item 
Information Curves (left) and Test 

































     
Extraversion 0.773 Outgoing 3.06 0.84 
  Friendly 3.59 0.57 
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“unique contributions”  
“important skills” 
 “come to you for advice” 
 “other people need you” 
 “good influence” 
































Note: The means and standard deviations are calculated from the MIDUS wave 1 raw scores. Item responses are 1-
4; describes me well was coded to correspond to higher values. Careless and calm are reversed so 4 corresponds to 






Factor Analysis Results 
First, a baseline standard CFA model was fit separately to men and women. The robust 
model fit statistics for men were χ2(5, N = 2,210) = 112.120, p < .001. Fit indices were CFI = 
0.988, TLI, = 0.976, SRMR = 0.034, and RMSEA = 0.098, 90% CI [0.083, 0.115]. The results 
for women were χ2(5, N = 2,311) = 280.972, p < .001. Fit indices were CFI = 0.976, TLI, = 
0.951, SRMR = 0.052, and RMSEA = 0.155, 90% CI [0.139, 0.170]. Model fit indices (i.e., TLI 
and SRMR) showed worse model fit specified in women. The RMSEA for both groups suggest 
poor fit. CFI and TLI > 0.95 and SRMR < 0.08 support an acceptable model fit; RMSEA did not 
meet suggested cut-offs: RMSEA < 0.06 (Hu & Bentler, 1999).  
For measurement invariance testing, the baseline model was fit to men and women 
simultaneously without equivalence constraints (configural invariance). We checked configural 
invariance using the theoretical structure of Agency proposed by the measurement scale (Rossi, 
2001; Lachman & Weaver, 1997) across groups—men (N = 2,210) and women (N = 2,311). The 
fit of the baseline model was good according to the CFI (0.981), and TLI (0.962). RMSEA index 
was reported as 0.130 (see Table 3). All the items showed strong positive factor loadings onto 
the factor in men and women > 0.55. Moreover, the pattern of strongest to weakest loading was 
similar across groups. However, the strongest indicator of Agency in men was ‘assertive’ 
followed by ‘forceful’, whereas the reverse was found in women. Further, items differed in terms 
of strength, none greater than a 0.1 difference. Fit from stricter model constraints are reported in 
Table 3. An invariance testing model holding thresholds, loadings, and intercepts equal showed 
women have larger unstandardized variance (estimate = 1.339, se = 0.057) and lower factor 
means (-0.260; se = 0.036). The results were as expected following the descriptive statistics 




added (i.e., ∆CFI < 0.01). Therefore, the results suggest Agency was invariantly measured in 
men and women.  
 
Table 3. Model Comparison Indices for Agency (measurement invariance testing). 





































































Note. Samples are large enough that p-values will remain significant, so we did not report them. 
Robust results when provided are reported here.  
 
 
The standard CFA model results are reported in Table 4. Indices of comparisons between 
the hypothesized model and the null model (worst fit) suggested good fit (i.e., CFI and TLI); 
whereas indices of hypothesized model compared to population model were poor (i.e., RMSEA). 
SRMR is an index of absolute fit that does not account for model complexity; the current models 
are standard CFA measurement models. The model is acceptable in the context of the current 
goals; however, we note model fit could be improved. All indicators showed significant positive 
loadings, with standardized coefficients ranging from 0.58 to 0.81. The residual covariance 
matrix suggests relationships between ‘assertive’, ‘forceful’, and ‘dominant’ with ‘self-
confident’ are not fully captured by the model, which ‘self-confident’ also showed poor 















Figure 4. Visual representation of Standard CFA model of Agency in non-twin sample. 





Table 4. Model Fit Indices from non-twin MIDUS1 sample. 





































The Five-Factor model and Generativity model fit indices are provided in Table 4 and 
loadings in the Supplement. Briefly, the highest loadings per factor were: Extraversion—
friendly, Agreeableness—warm, Conscientiousness—hardworking, Neuroticism—nervous, 
Openness—imaginative, and Generativity—“You have had a good influence on the lives of 
many people.” One conscientiousness item—careless—showed poor factor loading (.253) and 
large residual variance (.936). Fit of both models was adequate for present purposes; however, 
we note improvements would be suggested. 
Associations with Agency  
 Agency was related to Openness, Extraversion, Conscientiousness, Generativity, 
Agreeableness, and Neuroticism in descending order. Age was not significantly associated with 
Agency; however, there was a very small positive correlation with BMI. The moderate 
correlation with Generativity was lower than expected (r = 0.34); however, content-wise the 
contributions dimension of the Generativity scale sounds closer to the selfless motives to make a 
lasting impact whereas Agency is expected to be associated with selfish motives. Correlations 
among the Big Five factor scores saved from the standard CFA model were greater than 
expected r > 0.8, which is suggestive of similar constructs being assessed rather than distinct 
constructs. Despite issues with the present Big Five measurement tool, the correlations with 




































 3. 4. 5. 6. 7. 8. 9. 
1. Age -.012 .008 .063 .057 -.094 -.055 -.011 
 99% CI (-.050, .026) (-.031, .046) (.025, .101) (.019, .095) (-.131, -.06) (-.093, -.02) (-.049, .027) 
2. BMI -.008 -.034 -.012 -.088 -.008 -.045 .040 
 99% CI (-.047, .031) (-.073, .005) (-.051, .027) (-.127, -.05) (-.047, .031) (-.08, -.005) (.0004, .08) 
3. Generativity -- .435 .399 .395 -.141 .453 .344 
 99% CI  (.404, .466) (.366, .430) (.362, .427) (-.179, -.10) (.422, .483) (.309, .378) 
4. Extraversion  -- .873 .680 -.226 .709 .452 
 99% CI   (.864, .882) (.659, .700) (-.262, -.19) (.689, .727) (.421, .482) 
5. Agreeableness   -- .704 -.093 .542 .247 
 99% CI    (.684, .722) (-.130, -.05) (.515, .569) (.210, .282) 
6. Conscientious 
    -ness 
   -- -.264 .578 .358 
 99% CI     (-.299, -.23) (.552, .603) (.324, .391) 
7. Neuroticism     -- -.211 -.107 
 99% CI      (-.247, -.17) (-.145, -.07) 
8. Openness to  
    experience 
     -- .524 
 99% CI       (.496, .551) 
9. Agency       -- 




Based on the multiple regression results, the unadjusted R2 suggested 37.03% of variance 
in Agency was explained by the Five-Factors of personality. The regression results were 
βextraversion = 0.731(se = 0.031), βagreeableness = -0.692(0.028), βconscientiousness = 0.235(0.021), 
βneuroticism = 0.111(0.013), and βopenness = 0.282(0.018). The regression coefficients of Extraversion 
and Agreeableness were the largest predictors in opposite directions: Extraversion predicted 
increases in Agency, while Agreeableness predicted decreases in Agency. Removing 
Extraversion from the model depreciated the R2 by 7.96%, while removing Agreeableness 
depreciated the variance accounted for by 8.2%.  In contrast, to the large bivariate correlation 
between Openness and Agency, the regression coefficient from the multivariate analysis showed 
a unit increase in Openness only related to 0.282 standard deviation units increase in Agency. 
Thus, despite the correlations Agency was stronger predicted by Agreeableness (negatively) and 
Extraversion (positively) as would be expected based on potential trait content overlap. 
Altogether, the Big Five traits left the majority of variance in Agency unaccounted for. 
 
Discussion 
 Study 1 demonstrated the current measure of Agency showed gender differences: men 
were more Agentic than women. In order to show the differences may be interpreted as true, 
meaningful differences, we tested measurement invariance and concluded the mean differences 
are not attributable to measurement nonequivalence between men and women. Agency was 
strongly associated with traits—Openness (r = 0.524) and Extraversion (r = 0.452)—as well as 
moderately related to Generativity (Loyola scale contributions domain; r = 0.344) in a large 
midlife US sample (N  = 5,194). In past theoretical work, Agentic values have been linked to 




relationship. Moreover, the pattern of results followed work by Paulhus & John (1998) linking 
Agentic values to these personality traits and egoistic bias under one umbrella structure. The 
Loyola Scale of Generativity at face value may tap into constructs reflecting an ego-driven desire 
to leave a lasting impact on the world. In terms of overlap between the Five-Factor model and 
Agency, the majority of variance (63%) remained after accounting for the Big Five traits 
suggesting the current scale fits with the larger literature surrounding the Agency-Communion 
framework widely applied in interpersonal research. A limitation, currently, was weak construct 
coverage using the current scale; however, results still support that a large portion of variance 

















Figures 5-9. Regression plots of each of the Big 
Five personality with Agency. Densities on the 
axes plus scatterplot points show spread and 
clustering of participant responses (left—




















CHAPTER 3: STUDY 2 
Sample & Measures 
For the second study, we used the twin sample from MIDUS1. All data used in this report 
are publicly available (http://midus.wisc.edu/data/index.php). There was a total of 1,914 
individuals, and the sample was 55.3% female. The phenotypic evaluation of Agency replicated 
presently used the individuals (long-form data). Zygosity was determined by one self-report item 
with responses: Monozygotic, Dizygotic same-sex, Dizygotic opposite-sex, and unsure. Twenty-
five individuals responded unsure. Mismatches between the pair (e.g., one twin responded 
monozygotic and the co-twin responded dizygotic same-sex) were handled by coding the pair as 
the less similar match (e.g., DZ same-sex). When unsure was chosen by one in the twin pair they 
were coded as the co-twin’s response. Triplets were included for further analyses as three pairs 
(i.e., twin X and Y, twin Y and Z, twin X and Z). A weighting variable was included to account 
for use of triplets. Only xx individuals were excluded for not being able to determine zygosity. 
The resulting twin sample was 347 MZ pairs, 322 DZ pairs, and 252 DZOS pairs (total = 921 
pairs). The gender breakdown for same-sex pairs were 185 MZF, 162 MZM, 200 DZF, and 122 
DZM. The twin sample had mean age 44.89 years (range from 25 to 75, SD = 12.07 years). The 
twin pairs were used for the biometric decomposition of Agency (wide-form data).  
Personality was measured by the Midlife Development Inventory (MIDI; Lachman & 
Weaver, 1997) and Generativity by Loyola Generativity Scale (McAdams & de St. Aubin, 
1992). Means, standard deviations, and Cronbach’s alpha reliability in the twin sample are 







We replicated the psychometric evaluation of Agency at the phenotypic level in the twin 
sample with clustering implemented to account for nonindependence of observations. Aggregate 
scores were used to describe distribution, mean differences, and variance differences. 
Phenotypic Factor Analysis 
Factor analysis was repeated in the twin sample as outlined in study 1. Measurement 
invariance of Agency was again tested. Factor analysis procedures were replicated in the twin 
sample, except for the additional specification of clustered data. The correlation between the 
factor loadings in the twin and non-twin samples was examined using a congruence coefficient 
from psych package. Factor scores were used in subsequent analyses.  
Phenotypic Associations with Agency 
 The bivariate association between Agency, Generativity, the Big Five personality traits, 
age, and BMI was calculated using Pearson correlation coefficients. Multivariate association 
between Agency and the Big Five was examined using a multivariate regression model reported 
with cluster robust standard errors for linear models. Cross-trait cross-twin correlation matrices 
for MZ, DZ, and DZ opposite-sex twins were computed after data was transformed to wide 
format (one twin pair per row).   
Univariate genetic modeling 
Relatively simpler methods and smaller populations can answer our questions regarding 
genetic influences, environmental influences, and their dual developmental processes to make 
people who they are when we utilize the natural phenomenon of monozygotic and dizygotic 
twins. The twin method investigates genetic and environmental influences on individual 




twins are more similar than DZ twins. Using structural equation modeling, the variance of a trait 
can be decomposed into an additive genetic component (A), a shared environmental (C) or 
nonadditive genetic (D) component, and a nonshared environmental component (E). The C 
component is fixed to 1.0 across twin types, because it represents what is common between those 
raised together. The nonshared environmental component represents unique environment, or in 
other words what makes twins dissimilar and subsumes measurement error. This variance 
component is not fixed across twins. The additive genetic component correlation across twins is 
fixed to 1.0 in MZ twins and to 0.5 in DZ twins for sharing approximately half their segregating 
genetic material, on average. The dominance or nonadditive genetic component would be 
suggested if the correlations in DZ twins is less than half the MZ twin correlation. The non-
additive genetic component correlation is fixed to 1.0 and 0.25 in MZ and DZ twins, 
respectively, because DZ twins share one-fourth the dominance genetic effects. Heritability is the 
proportion of the phenotypic variance relative to a population at a specific time that is 
attributable to genetic influences (Neale & Cardon, 1992; Posthuma, Beem, de Geus, et al., 
2003).  
Univariate models were fit to twin data of the Agency factor scores. The saturated model 
is fit first to establish whether means or variances differ between twin 1 and 2 and between MZ 
and DZ. The use of data from twins reared together cannot simultaneously estimate all four 
components, so ACE and ADE models are tested separately. The significance of the variance 
components A, C and D are tested by dropping the components from the model to assess the 
results for deterioration of fit. The most parsimonious model is that which only has non-shared 
environmental influences (E). If the correlations between MZ twins is more than twice that of the 




Maes, 2001; Plomin, DeFries, McClearn, & McGuffin, 2008). Univariate genetic modeling for 
Agency is reported in Table 11. In all models, gender and age were included as fixed effects on 
the means. Post-hoc power analyses were conducted on the univariate model to estimate the 
power to detect A and C/D parameters, separately. This is standard for genetic models to conduct 
post-hoc analyses of power (Verhulst, 2017). 
Bivariate genetic modeling 
A series of bivariate genetic models were fit to Agency and each Big Five trait 
respectively in twins. The procedure is similar to univariate models, but the covariance of two 
traits across twins is modeled (Neale & Maes, 2001; Plomin et al., 2008). A simplified version of 
the basic format of the model is shown in Figure 10. Each trait has its unique ACE or ADE 
factors, but paths from the first genetic and environmental factors lead directly to the second 
trait. Genetic correlations and environmental correlations between the traits are reported 
following bivariate models. Dominance effects are suggested for personality traits—Extraversion 
and Neuroticism—across taxonomy and measure (van den Berg, de Moor, McGue, et al., 2014). 
For parsimony, bivariate models with personality were fit assuming nonadditive genetic effects.  
Multivariate genetic modeling 
Multivariate modelling was used to explore the additive genetic, shared environmental, 
and nonshared environmental contributions to the covariance between the Big Five traits and 
Agency simultaneously. According to this model, the first (A C D or E) factor influences all six 
traits, the second factor influences all variables except the first, each subsequent factor influences 
the traits following it, and the last factor influences only the last trait. Thus, Agency is the last 




following the bivariate results. We entered the least related factor first, the second related factor 




Model fit can be assessed using the –2 log likelihood (–2LL), which is χ2 distributed. 
Nested models were compared using likelihood ratio tests (∆–2LL), a significant increase in –
2LL indicating a deterioration of model fit. Genetic models are also typically compared using the 
Akaike Information Criterion (AIC), a goodness-of-fit measure based on model fit and 
parsimony (AIC = –2LL minus two times the degrees of freedom). A lower AIC indicates a 
better model fit. Genetic analyses were conducted using “umx” wrapper functions in uMX 
package based on OpenMx statistical software (Bates, Neale, & Maes, 2019) within R statistical 
program using a maximum likelihood estimation procedure. Factor scores were used, so the data 




is standard procedure for genetic analyses. These scripts are viewable at the OSF project link: 
https://osf.io/qsj9u/?view_only=5794f5d6b414474a953000337de38b95. 
Results 
The descriptive statistics of items are reported in Table 6. Mean differences in the sum 
score of Agency between men and women was supported t(1,642.4) = -4.998, 99%CI [-0.364, -
0.116]. Women reported lower average Agency (M = -0.106) than men (M = 0.135). The effect 
size of the difference was d = -0.24, 99%CI [-0.368, -0.116], replicating a small but significant 
difference in Agency between men and women. The distribution of Agency was normal and 
showed the distributions reflecting the small difference between groups. Variances between 
groups was not significantly different F(959, 752) = 1.082, 99%CI [0.905, 1.291]. The ratio of 
variances was 1.082. Thus, the mean difference was replicated but the variance difference was 
not. Item Response Curves are shown. Additional IRT graphs in men only and women only non-

















Figures 11-13. Histogram of 
Agency showing men and women 
separately (left-hand side). Item 
Response Curves (bottom); Item 
Information Curves (left) and Test 
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Note. The means and standard deviations are calculated from the MIDUS wave 1 raw scores. 
Item responses are 1-4; describes me well was coded to correspond to higher values. Careless 







Phenotypic Factor Analysis Results 
First, a baseline standard CFA model was fit separately to men and women with 
clustering around families. The robust model-fitting results for men were χ2(5, N = 767) = 
21.660, p < .001. Fit indices were CFI = 0.996, TLI, = 0.991, SRMR = 0.025, and RMSEA = 
0.066, 90% CI [0.039, 0.096]. The results for women were χ2(5, N = 985) = 134.729, p < .001. 
Fit indices were CFI = 0.969, TLI, = 0.937, SRMR = 0.064, and RMSEA = 0.162, 90% CI 
[0.139, 0.187]. Model fit indices (i.e., TLI and SRMR) showed worse fit specified in women. 
The RMSEA for both groups suggest poor fit. CFI and TLI > 0.95 and SRMR < 0.08 support an 
acceptable model fit; RMSEA did not meet suggested cut-offs: RMSEA < 0.06 (Hu & Bentler, 
1999).  
Next, measurement invariance testing was replicated in the twin sample. The theoretical 
structure of Agency proposed by the measurement scale was fit (Rossi, 2001; Lachman & 
Weaver, 1997) across groups—men (N = 767) and women (N = 985). The fit of the baseline 
model was good according to the CFI (0.980), and TLI (0.960; see Table 7). Strong positive 
factor loadings were seen for all items in both groups > 0.55. The strongest indicator of Agency 
in both was ‘assertive’. The second and third strongest item switched from men to women, 
‘forceful’ became number two in women over ‘dominant’. The difference in strength was small 
between ‘dominant’ and ‘forceful’ (women = 0.747, 0.775; men = 0.772, 0.770). In terms of 
strength, no items differed greater than a 0.1 difference. Subsequent restrictions were added: 
first, thresholds held equivalent; then, thresholds and loadings or intercepts; finally, all three held 
equal across groups. Model fit results and comparison are reported in Table 7. Based on the 
strictest invariance test model, men had smaller unstandardized variance (estimate = 0.882; se = 




when constraints were increasingly added. Therefore, the results suggest Agency was invariantly 
measured in men and women across both samples.  
 
Table 7. Model Comparison Indices for Agency in twin sample (measurement invariance 
testing).  





































































Note. Samples are large enough that p-values will remain significant, so we did not report them. 
Robust results when provided are reported here.  
 
 
After establishing measurement invariance of Agency across gender, we fit the standard 
CFA model to measure Agency following the measurement scale specification. The robust 
model results were χ2(5, N = 1,752) = 151.424, p < .001. Number of clusters based on family 
was 957 (due to multiple generations of twins in one family). The fit indices are reported in 
Table 8. The results mostly support an acceptable model fit; the exception was RMSEA (Hu & 
Bentler, 1999). Model fit is acceptable in the context of the current goals; however, we note 
again model fit could be improved. All indicators showed significant positive loadings, with 
standardized coefficients ranging from .59 to .79. Congruence between Agency factor loadings 
















Figure 14. Visual representation of Standard CFA model of Agency. Standardized loadings and 







Table 8. Model Fit Robust Results from twin MIDUS1 sample. 



































The Five-Factor model of personality and Generativity results are given in Table 8. The 
same items from Study 1 showed strongest factor loading, except Conscientiousness and 
Neuroticism. Responsible loaded stronger than hardworking by a small difference in the twin 
sample, whereas the indicators were closely matched (.807—'hardworking’ and .800—
'responsible’) in the non-twin sample. ‘Nervous’ and ‘worrying’ were nearly tied (.819 and .820, 
respectively) for strongest indicator in twin sample. ‘Careless’ was still a weak indicator of 
Conscientiousness. All subsequent analyses refer to the factor scores. 
Phenotypic Associations with Agency 
The pattern of results for Agency from strongest to weakest associations in order in the 
twin sample was as follows: Openness, Extraversion, Conscientiousness, Generativity, 
Agreeableness, and Neuroticism in descending order (see Table 9). The pattern was the same as 
in the non-twin sample. Neither age nor BMI were significantly associated with Agency; the 
very small correlation seen in Study 1 between Agency and BMI was not replicated in the twin 
sample. 
The unadjusted amount of variance in Agency accounted for by the Big Five personality 
traits was 37.93%. Robust standard errors were computed taking into account the clustering of 
data and were plotted in the Figures 15-19. The regression coefficients and robust standard 
errors were βextraversion = 0.832(se = 0.058), βagreeableness = -0.739(0.051), βconscientiousness = 
0.221(0.034), βneuroticism = 0.159(0.022), and βopenness = 0.261(0.033). Removing Extraversion from 
the model reduced the variance explained by 8.64% and removing agreeableness reduced 
variance by 8.58%. This suggests both are individually important predictors of Agency. The 
































 3. 4. 5. 6. 7. 8. 9. 
1. Age -.004 .037 .045 .007 -.121 -.042 -.025 
 99% CI (-.066, .058) (-.025, .098) (-.016, .107) (-.054, .068) (-.181, -.06) (-.103, .020) (-.086, .037) 
2. BMI -.029 -.094 -.062 -.122 -.057 -.084 .018 
 99% CI (-.092, .034) (-.155, -.03) (-.124, .001) (-.184, -.06) (-.006, .119) (-.146, -.02) (-.045, .081) 
3. Generativity -- .437 .391 .384 -.147 .460 .332 
 99% CI  (.385 .485) (.337, .442) (.330, .436) (-.207, -.09) (.410, .508) (.276, .386) 
4. Extraversion  -- .878 .669 -.303 .701 .449 
 99% CI   (.863, .892) (.633, .701) (-.358, -.25) (.669, .731) (.398, .497) 
5. Agreeableness   -- .644 -.130 .525 .242 
 99% CI    (.607, .679) (-.190, -.07) (.479, .568) (.183, .299) 
6. Conscientious 
    -ness 
   -- -.320 .635 .390 
 99% CI     (-.374, -.26) (.596, .670) (.337, .441) 
7. Neuroticism     -- -.290 -.132 
 99% CI      (-.346, -.23) (-.192, -.07) 
8. Openness to  
    experience 
     -- .528 
 99% CI       (.482, .571) 
9. Agency       -- 





Fgures 15-19. Regression plots of each of the Big 
Five personality with Agency in twin sample. 
Densities on the axes plus scatterplot points show 
spread and clustering of participant responses 
(left—Extraverison, Neuroticism; right—




Table 10. Twin correlations matrices (Pearson) shaded on lower diagonal with standard errors on upper diagonal for Twin 1 (T1) and 
Twin 2 (T2). Top matrix is MZ correlations; bottom matrix is DZ correlations.    
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. T1 BMI 1.000 0.025 0.056 0.057 0.056 0.057 0.056 0.057 0.055 0.056 0.056 0.056 0.056 0.057 0.057 0.057
2. T2 BMI 0.757 1.000 0.058 0.057 0.057 0.056 0.057 0.056 0.057 0.055 0.057 0.056 0.057 0.056 0.058 0.057
3. T1 Agency 0.084 0.022 1.000 0.045 0.040 0.051 0.049 0.054 0.046 0.052 0.055 0.056 0.039 0.051 0.048 0.054
4. T2 Agency -0.007 -0.007 0.461 1.000 0.052 0.042 0.055 0.051 0.054 0.047 0.056 0.055 0.052 0.040 0.054 0.047
5. T1 Extraversion -0.099 -0.098 0.533 0.268 1.000 0.046 0.012 0.048 0.025 0.049 0.050 0.055 0.027 0.052 0.044 0.055
6. T2 Extraversion -0.043 -0.123 0.313 0.491 0.429 1.000 0.048 0.013 0.050 0.029 0.054 0.051 0.050 0.029 0.052 0.046
7. T1 Agreeableness -0.078 -0.091 0.337 0.161 0.887 0.375 1.000 0.047 0.028 0.051 0.055 0.056 0.040 0.054 0.045 0.056
8. T2 Agreeableness -0.023 -0.083 0.195 0.294 0.379 0.877 0.399 1.000 0.050 0.028 0.056 0.054 0.052 0.039 0.053 0.048
9. T1 Conscientiousness -0.121 -0.109 0.408 0.202 0.740 0.340 0.701 0.329 1.000 0.045 0.050 0.055 0.030 0.051 0.046 0.055
10. T2 Conscientiousness -0.125 -0.169 0.284 0.384 0.363 0.685 0.321 0.699 0.450 1.000 0.055 0.051 0.050 0.034 0.052 0.048
11. T1 Neuroticism 0.081 0.078 -0.094 -0.054 -0.302 -0.185 -0.128 -0.076 -0.302 -0.142 1.000 0.042 0.050 0.054 0.054 0.056
12. T2 Neuroticism 0.115 0.117 -0.090 -0.092 -0.174 -0.286 -0.081 -0.120 -0.154 -0.285 0.506 1.000 0.055 0.052 0.055 0.054
13. T1 Openness -0.105 -0.062 0.546 0.275 0.717 0.334 0.537 0.279 0.677 0.342 -0.309 -0.155 1.000 0.046 0.045 0.055
14. T2 Openness -0.088 -0.132 0.312 0.521 0.286 0.686 0.205 0.535 0.296 0.620 -0.182 -0.224 0.431 1.000 0.053 0.043
15. T1 Generativity -0.006 0.020 0.377 0.204 0.455 0.274 0.431 0.247 0.417 0.275 -0.173 -0.149 0.450 0.271 1.000 0.051
16. T2 Generativity 0.016 -0.007 0.211 0.394 0.135 0.415 0.109 0.354 0.153 0.369 -0.006 -0.134 0.180 0.466 0.320 1.000  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. T1 BMI 1.000 0.051 0.059 0.060 0.057 0.060 0.057 0.060 0.058 0.060 0.059 0.060 0.059 0.060 0.058 0.060
2. T2 BMI 0.423 1.000 0.062 0.059 0.061 0.060 0.061 0.060 0.061 0.059 0.062 0.060 0.061 0.060 0.062 0.060
3. T1 Agency -0.063 -0.033 1.000 0.057 0.049 0.059 0.057 0.060 0.051 0.059 0.056 0.059 0.042 0.059 0.052 0.060
4. T2 Agency 0.068 0.098 0.234 1.000 0.059 0.047 0.060 0.054 0.060 0.047 0.060 0.056 0.058 0.041 0.060 0.053
5. T1 Extraversion -0.177 -0.074 0.401 0.077 1.000 0.060 0.014 0.059 0.033 0.059 0.051 0.060 0.031 0.060 0.046 0.059
6. T2 Extraversion 0.041 -0.030 0.126 0.439 0.074 1.000 0.060 0.014 0.059 0.035 0.060 0.053 0.059 0.027 0.060 0.044
7. T1 Agreeableness -0.157 -0.074 0.150 -0.011 0.876 0.075 1.000 0.059 0.034 0.059 0.055 0.060 0.043 0.060 0.050 0.059
8. T2 Agreeableness -0.037 -0.020 0.040 0.263 0.087 0.867 0.107 1.000 0.059 0.037 0.060 0.057 0.060 0.041 0.060 0.046
9. T1 Conscientiousness -0.143 -0.072 0.363 0.044 0.655 0.078 0.640 0.094 1.000 0.058 0.049 0.060 0.035 0.059 0.050 0.059
10. T2 Conscientiousness -0.085 -0.111 0.121 0.445 0.111 0.629 0.097 0.606 0.180 1.000 0.059 0.053 0.058 0.035 0.059 0.048
11. T1 Neuroticism 0.029 -0.015 -0.173 -0.033 -0.345 -0.016 -0.206 0.017 -0.402 -0.099 1.000 0.057 0.053 0.060 0.057 0.060
12. T2 Neuroticism -0.030 0.044 -0.130 -0.172 -0.055 -0.297 -0.010 -0.107 -0.008 -0.304 0.218 1.000 0.059 0.052 0.060 0.057
13. T1 Openness -0.068 -0.047 0.536 0.188 0.688 0.139 0.509 0.067 0.625 0.170 -0.290 -0.115 1.000 0.057 0.046 0.059
14. T2 Openness 0.024 -0.044 0.113 0.547 0.047 0.729 0.017 0.546 0.084 0.636 -0.036 -0.323 0.211 1.000 0.059 0.044
15. T1 Generativity -0.090 0.022 0.325 0.089 0.452 0.085 0.386 0.085 0.384 0.146 -0.148 -0.088 0.459 0.106 1.000 0.059
16. T2 Generativity 0.002 -0.064 0.061 0.311 0.099 0.487 0.085 0.450 0.110 0.411 -0.076 -0.155 0.105 0.492 0.149 1.000  
Note. Solid bold lines surround the rMZ and rDZ Agency correlations. The solid dotted lines highlight the within-twin cross-trait correlations of Agency and 




Genetic Modeling Results 
 Based on the twin correlations of Agency (rMZ = 0.461 and rDZ = 0.234), we fit ACE 
models, because the MZ correlation was less than twice the DZ correlation (see Table 10). 
Briefly, the correlations broken down by gender-zygosity category are rMZF = 0.431, rMZM = 
0.499, rDZF = 0.160, rDZM = 0.289, and rDZOS = -0.005(se = 0.069). The rDZOS from the 
aggregate Agency score was 0.027; therefore, due to the large difference in the association 
within pair of our main variable of interest the DZOS were excluded from the genetic analyses. 
The correlation in the opposite-sex DZ twins suggested qualitative sex differences, which was 
not tested currently. The univariate results including the reduced models are shown in Table 11. 
The best fit model was an AE model (p = 0.788, AIC = 645.80). Based on the best-fit model, the 
standardized squared path loadings for additive genetic influences (a2) accounted for 44.9%, and 
nonshared environmental influences (e2) accounted for 55.1% of the variance in Agency. For full 
reporting, the ACE model yielded 29.6% additive genetic influences, 15.7% shared 
environmental influences, and 54.7% nonshared environmental influences. Post-hoc power 
analyses estimate the power to detect additive genetic effects to be 73.76% and the power to 
detect shared environmental influences to be 39.68% in the current sample using the lower 










Table 11. Univariate Model-Fitting Results for Agency 
Model Overall fit 
 
-2LL   AIC 
Comparison Fit  
 

























































Note. Comparison fit is reported in relation to the ACE model. 
 
 The bivariate model fit results are reported in Table 12. ACE, ADE, AE models are 
reported; however, we report the estimates derived from the best-fitting model only. Bolded is 
the best-fitting model for each, which was AE for all. Whereas Agency did not show nonadditive 
genetic influences, all other variables did (i.e., Generativity, Extraversion, Agreeableness, 
Conscientiousness, Neuroticism, and Openness; see Supplement for univariate heritability). The 
overlapping influences with Agency per trait are displayed along with the residual influences of 
Agency in Figure 20. Cross-trait cross-twin correlations are reported in Table 10.  
The phenotypic associations with Agency in a non-twin sample mapped exactly onto the 
pattern of associations in twins. Openness, the strongest correlate, decomposed into shared 
genetic and environmental influences (a2 and e2) with Agency were 19.7% and 10.2%, 
respectively (total = 29.9%). Unique to Agency was 24.9% genetic and 45.2% nonshared 
environment. Extraversion accounted for 20% genetic influences and 6.8% nonshared 
environmental influences on Agency (total = 26.8%). Unaccounted for were 24.4% of the genetic 
influences and 48.8% environmental influences of Agency. Only Openness and Extraversion 




accounted for less than 20% of the variance of Agency. The proportion of genetic influences 
shared between Generativity and Agency was 12.2% and environmental influences shared was 
3.7%. Common across all the associations was that the remaining influences on Agency were 
largely due to environment, the unique experiences not shared between twins raised together.  
 The multivariate model fit results comparing ACE, ADE, and reduced AE model are 
reported in Table 12. The order of input for the traits were: Neuroticism, Agreeableness, 
Conscientiousness, Extraversion, Openness then Agency following the bivariate results. The 
unique genetic and environmental influences for the personality traits, including overlap among 
traits, are reported in the Supplement. The reduced model, AE, was the best-fitting model. The 
results are shown in Figure 21. The unique influences of Agency, after accounting for the Big 
Five traits, were 5.9% additive genetic effects and 43.6% nonshared environmental effects. The 
total shared effects were broken down into 38.5% genetic effects and 12% environmental effects 














Figure 20. Bivariate associations with Agency shown. Shared influences (a2 and e2) and unique 
influences (a2 and e2) of Agency are shown.  
 
 
Figure 21. Multivariate decomposition model displaying the additive genetic and nonshared 
environmental contributions to the covariance between Big Five traits and Agency. A, additive 
genetic factors; E, nonshared environmental factors. Latent factor subscripts denote the 






Table 12. Bivariate and Multivariate Model-Fitting Results for Agency overlap with Big Five. 
Model Overall fit 
 
-2LL  AIC 
 Comparison Fit  
 






























































































































































Study 2 (N = 1,914) functioned as a replication on the results of our first study. Support 
was seen for measurement invariance of Agency currently with women, on average, less Agentic 
than men (d = -0.24). Patterns of associations among the traits were replicated. Openness was the 
strongest correlate (r = 0.528), followed by Extraversion (r = 0.449) and Generativity (r = 
0.332). Residual variance of Agency, after accounting for the Big Five traits, was 62%. 
Extraversion and Agreeableness were separately, and in opposing directions, strong predictors of 
Agency.  
Extensions to Study 1 were made using the genetically informative nature of the MIDUS 
dataset. The large same-sex twin sample (MZ, N = 347; DZ, N = 322) allowed the estimation of 
the heritability of Agency. The results showed approximately 44.9% of the effects were due to 
additive genetic effects and 55.1% due to environmental effects. In multivariate genetic analyses, 
the residual influences of Agency broken into genetic influences (5.9%) and environmental 
influences (43.6%). The heritability results fell within the expectation that personality is 40% 
heritable. All results were supportive that Agency is distinct from the Five-Factor personality 











CHAPTER 4: GENERAL DISCUSSION 
The current undertaking was largely descriptive prompted by a) MIDI scale overlapping 
two individually powerful personality taxonomies—Agency-Communion dimensions and Big 
Five traits, and b) an interest in gendered trait constructs (i.e., Agency). The psychology 
literature that has utilized Bakan’s (1966) Agency-Communion have not distinguished measures 
of Agency-Communion and masculinity-femininity. Instead, Agency-Communion has replaced 
masculinity-femininity language as a move was made away from explicitly gendered descriptors. 
One position taken by dimensionalists is that sex differences can be understood on continuous 
dimensions. Agency-Communion has been proposed to be an underlying framework supporting 
this approach. Some evidence has been shown that gender differences in personality taxonomy 
can be largely explained by associations to Agency/masculinity.  
Present studies found a significant gender difference (d = -0.24) in Agency across Study 
1 and 2. Associations with traits, currently, match onto theoretical discussions organizing 
individual’s values, motives, traits, and biases. Agency was most strongly related to Openness to 
experience, Extraversion, as well as the motive to be Generative in order to contribute to future 
generations and influence people.  
Our results from Study 1 and replicated in Study 2 show the Five-Factor taxonomy 
accounted for 37.03 – 37.93% of the variance in Agency. In contrast to the strong correlation 
with Openness, the best predictors of Agency were Extraversion and Agreeableness. Increase in 
Extraversion was related to increases in Agency, whereas decrease in Agreeableness was related 
to increases in Agency. The main conclusion was that the majority of Agency is unaccounted for 




Associations at the phenotypic level extended to the genetic level, showing Openness 
overlapped with 29.9% (10.2% nonshared environmental influences) of the variation in Agency, 
Extraversion accounted for 26.8% (6.8% environment), and Generativity accounted for 15.9% 
(3.7% environment). Altogether, the Big Five traits left 49.5% (43.6% environment) of the 
variance uniquely attributable to Agency.  
The present results suggest Agency is tapping into information distinct from the current 
Big Five traits using the MIDI personality inventory. In the larger scheme of things, however, the 
current tool was not ideal to assess the Big Five nor Agency trait. Many have noted issues with 
the current scale, but we did not want that to dissuade us to let the data go to waste. As research 
progresses, it is important to recall the origins of the personality taxonomy that we use so lightly. 
Keeping constructs validly separate and taking care in naming traits is important to avoid 
muddying the waters of distinct frameworks.  
 
Limitations and Future Directions 
 There were two main limitations in the present studies. One limitation concerns the 
measure for all six personality traits, while the second was generalizability limitations. The MIDI 
personality scales are an extra short personality inventory that is not often used by personality 
researchers. The development of the scale did not appear to follow the development of similar 
short personality scales by measurement-focused personality researchers. For the Big Five traits, 
numerous inventories exist, some as short as 10 items and some exceeding 60 items. Facet-level 
information would be very useful in undertakings similar to the present in which multiple traits 
are compared against each other. The MIDI inventory appeared to value brevity over breadth; 




Extraversion and Openness or whether Agency explains the differences between men and 
women on the Big Five traits remains unanswered. Furthermore, the present scale did not have 
an adequate measure of the Communion dimension, so our arguments solely centered on the 
Agency half of the Agency-Communion framework. However, the current measure gave a good 
sense of where to focus future attention.   
The second limitation was lack of generalizability tested across cohorts, race, and gender 
fluid individuals. A MIDUS Refresher was collected in 2011-2014 to mirror the MIDUS1 
protocol from 1995-1996. The ages in both samples ranged from 20 to 75. The goal of the 
MIDUS Refresher was to allow tests for the effects of socioeconomic status, gender, 
psychosocial factors, and biological factors in health variations from mid to late life. Thus, the 
current study was not equipped to test for cohort effects, and more specifically, whether gender 
differences in Agency remain stable over generations and whether the pattern of associations 
persist from one generation to the next. Next, racial diversity was present in the American 
sample but was not summarized currently. However, appropriate sample sizes to specifically test 
multi-group comparisons of traits across race or ethnicities were not present. However, a midlife 
in Japan study was conducted in 2008 if the desire is to show cross-cultural effects rather than 
similar effects across racial diversity in America. Lastly, the current longitudinal sample of 
midlife in the US began in 1996 and terminated in 2013. The participants were given choices of 
either ‘male’ or ‘female’ for their sex. Such nuances as gender identity were outside the scope of 
what was an investigation of age-related variations in health and well-being and the role of 
behavioral, psychological, and social factors. One sexual orientation item allowed ‘heterosexual’, 
‘homosexual’, or ‘bisexual’ responses, which is somewhat limiting but a progressive step to be 




MIDUS1. A national survey investigating health in America would have been an ideal place to 
explore minority populations, including health disparities due to minority status. MIDUS2 
sought 400 new African Americans participants in Milwaukee in addition to the over 4,000 
follow-up interviews. Therefore, while the current cross-sectional reports from MIDUS1 are 
limited in terms of generalizability, the later MIDUS surveys may serve as tests of cohort effects 
and replications of trait associations in minority groups—i.e., African Americans. Gender and 
sexual orientation minority groups were not well-represented in MIDUS1, and we note gay 
marriage was not yet legalized. Using follow-up surveys, statistical power to investigate 
personality traits in sexual minorities (not genderqueer populations) may be strengthened. All in 
all, we note there are still many opportunities to examine personality and its generalizability 
across diverse groups and across generations with MIDUS data. Limitations in MIDUS1 can be 
in part solved with the later MIDUS surveys. The limitation less overcome in later survey was 
the measurement tools. Some adjustments were made in subsequent waves, but we discuss next 
what future research should move toward.  
In the future, using more widely used measures of both taxonomies, research should 
replicate the current findings. Such measures of Agency-Communion as Personality Attributes 
Questionnaire and Abele’s content dimensions: Agency (assertive and competence) & 
Communion (warmth and morality; 2016), as well as measures of Agentic and Communal values 
are more accepted tools that would serve future research well. 
 Future research should, also, build on the long-term stability in associations between the 
Big Five and Agency using waves 2 and 3 from the MIDUS dataset to strengthen the current 




assessed could be examined. All six personality trait adjectives were measured at all three time-
points, so future research can build on longitudinal stability and change in trait associations.   
 Moreover, further measurement work should be done to directly relabeled measures (e.g., 
Personality Attributes Questionnaire) to scales developed specifically for Agency-Communion 
dimensions. In the personality field, renewed attention is continuously paid to the factor structure 
that maximizes parsimony and breadth. Construct validity and measurement are core focuses in 
personality research. The future for trait dimensions like Agency-Communion could benefit from 
similar efforts. These dimensions operate mainly in fields, like social psychology, and thus have 
not been subject to as much large-scale critique and review of the constructs and their 
measurement. Outstanding attention has been paid to how Agency-Communion offers two 
socially acceptable, but differing, approaches to the world. This framework has been applied to 
values, biases, motives, self- and other-evaluations, presentations, and judgments. Insights in 
social and organizational psychology have benefitted greatly from the application of these 
alternative personality traits. Therefore, efforts to organize the measurement tools used 
inconsistently across research domains would be valuable.  
 Lastly, the next steps to examine the gender differences in Agency would be to follow-up 
on the qualitative sex limitation suggested from the opposite-sex dizygotic twin correlation. 
Generally, sex limitation models require larger samples than we have presently but testing for 
differences between men and women in the factors influencing Agency trait variation would be 








 Thus, the current conceptualization of Agency shows differences between men and 
women unattributable to measurement invariance—women are less Agentic than men on average 
and more variable. The Big Five personality traits, Openness to experience and Extraversion, 
were strongly correlated with Agency, while Extraversion and Agreeableness were positive and 
negative predictors, respectively, of Agency. Generativity, or the motive to contribute to future 
generations, was the third strongest correlate of Agency. From regression analysis, the residual 
variance, after accounting for the Big Five, attributable to Agency was approximately 37.03-
37.93%. The current samples (N = 5,194; 1,914) replicated results from phenotypic evaluations 
of Agency with large, representative, middle-aged US samples. Moreover, genetic evaluation of 
traits made using same-sex twin pairs (N = 669 pairs) showed Agency is approximately 44.9% 
heritable, in line with previous personality research, and the strongest bivariate associations—
Openness, Extraversion, and Generativity—were largely made up of overlapping genetic 
influences. From multivariate associations, after accounting for the Big Five, residual variances 
solely attributable to Agency were made up of 5.9% genetic effects and 43.6% environmental 
effects (total residual influence was 49.5%). Our studies serve as an evaluation of Agency 
against a widely used alternate personality taxonomy and extend social motive research to the 
present midlife sample showing a moderate correlation with Agency. Our empirical results align 
with theoretical work suggesting Agency is linked to selfish motives, and the desire to make a 
lasting impression on the world across people’s lives, but especially in midlife according to 
Erikson. Lastly, the results align with links drawn across values, motives, biases, and traits by 
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APPENDIX A: SUPPLEMENTAL MATERIALS 
Alternative Factor Analysis Approach 
 EFA. We employed exploratory factor analysis using psych, nFactors, and 
GPArotation packages and an oblique rotation. The estimation was ‘WLS’ to account for 
categorical indicators. We compared six through four factor solutions guided partially by the 
expectation that at least five were expected. We used TLI and RMSEA for approximate fit of 
each factor solution. Proportion of variance explained by additional factors was evaluated, in 
addition to fit indices. Eigenvalues were calculated based on the correlation of the 30 personality 
items, and subsequently compared to 100 replications of the quantile distribution of eigenvalues 
at .95 using parallel analysis.  
 ESEM. Marsh and colleagues suggest to achieve model fit that aligns with Big Five 
theory, exploratory structural equation modeling is appropriate (2010). The MIDUS dataset has 
seen a lot of attention to the Five Factors of personality, and some (e.g., Joshanloo, 2018 using 
MIDUS wave 2) have compared CFA and ESEM approaches more extensively. ESEM 
procedures go through exploratory analysis and saves all factor loadings to put into a 
confirmatory model. Before the second confirmatory step, structural regressions can be added. 
After exploratory factor analysis, we used a target key to re-create the factor structure as 
suggested by the measure construction—items meant to measure the factor (trait) were input 
with a targeted 1 and items not measuring the factor were input with a targeted 0 loading. The 
exploratory factor analysis used the target rotation as an expectation for what should covary to 
achieve a pattern matching theory. Moreover, it does not delete any cross-loadings. The next step 
saves each item loading onto each factor to be input in a confirmatory model. Finally, the 




fixed, because all item loadings are specified from the EFA. For this discussion, demographics 
were not regressed out of the factors. Pairwise missingness was specified.   
Non-twin Results 
 EFA. The six-factor solution had the following fit results: TLI = .887 and RMSEA = 
.053, 4 and 5 factor solutions had lower TLI statistics and higher RMSEA’s. The 6-factor 
solution attributed a relatively large proportion of variance to the sixth factor, whereas the 5-
factor solution pushed much of the variance solely to the first factor creating one larger, 
overrepresentative factor. Eigenvalues from the correlation matrix suggested 6 factors greater 
than 1 (Kaiser’s rule). Further, running parallel analysis the eigenvalues were compared to the 
95th quantile of eigenvalues distribution. The number of eigenvalues based on sample data 
greater than parallel analysis results were 5. Scree plot showed five was an acceptable decision, 
and six factors (while greater than 1) was not greater than the parallel analysis results. The five-
factor loadings (>.30) show a pattern suggesting the first factor was a mix of Agreeableness and 
Extraversion, while the second factor was a mix of Extraversion and Agency. The remaining 
factors largely represent what they were meant to: Openness, Neuroticism, and 
Conscientiousness. In the six-factor solution, the first factor was largely Agency with some 
overlap with Openness, then Extraversion and Agreeableness, followed by factors representing 
relatively what they were expected to: Neuroticism, Openness, Conscientiousness, and lastly 
Agreeableness. In summation, EFA analysis of the Big Five personality traits in such a short 
form with an added personality trait was problematic. If we assume Agency was simply one facet 
of Extraversion, the exploratory results do not support that position. However, arguments for a 




 ESEM. The full model results were χ2(414, N = 4,532) = 1,649.919, p < 0.0001; CFI = 
0.988; TLI = 0.987; RMSEA = 0.026, 90% CI (0.024, 0.027); SRMR = 0.029). Fit indices 
suggested good fit, especially with the current unreliable measure of Big Five traits. Compared to 
a CFA approach to Five-Factor model which achieved a CFI of 0.84 in the current sample. 
Overall, the fit indices suggest a better model fit using ESEM approach to all 6-factors than a 5-
factor standard CFA approach for Big Five. More importantly, the factor structure and salient 
loadings followed expectations. However, there were a few strong cross-loadings greater than a 
cut-off of 0.30: Openness items- ‘sophisticated’ and ‘intelligent’ loaded on Agency, 
Extraversion- ‘friendly’ loaded on Agreeableness, and Agreeableness- ‘warm’ loaded on 
Extraversion. Full loadings from ESEM to evaluate the pattern matrix are provided in Table S1. 
Factor correlations ranged from an absolute value of 0.004 to 0.599. Agency was most strongly 
correlated with Openness (r = 0.25), Extraversions (r = 0.23), and Agreeableness (r = .20). 
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Supplementary Table 1. Standardized loadings from 6-factor model using targeted rotation in 
ESEM approach estimated in non-twin sample.  
 
Cut-off of above absolute value of 0.3 is bolded. The sample for non-twins was (N = 4,532). 






Supplementary Figure 1. IRT curves of men only and women only of Agency items from non-
twin sample 
 




Supplementary Figure 2. Standardized coefficients and residual variances from Generativity 
CFA model in non-twin sample. Gen1-6 in order are: “Others would say that you have made 
unique contributions to society.”; “You have important skills you can pass along to others.”; 
“Many people come to you for advice.”; “You feel that other people need you.”; “You have had 


















Supplementary Table 2. Standardized coefficients and residual variances from Five-Factor 
CFA model in non-twin sample. 
Item β Residual 
variance 






Outgoing .733 .463 Moody .568 .677 
Lively .788 .380 Calm-R .662 .562 
Active .685 .531 Nervous .830 .311 
Friendly  .894 .201 Worrying .814 .337 




Adventurous .658 .567 
Helpful  .785 .384 Broadminded .510 .740 
Warm .913 .167 Sophisticated .565 .680 
Caring .846 .283 Creative .773 .403 
Softhearted .598 .642 Imaginative .843 .289 
Sympathetic .714 .490 Intelligent .628 .606 
CONSCIENTIOUSNESS 
  
Curious .701 .508 
Careless-R .253 .936 
   
Hardworking .807 .348 
   
Organized .500 .750 
   
Responsible .800 .360 


















Supplementary Figure 4. IRT curves of men only and women only of Agency items from twin 
sample. 
 







Supplementary Figure 5. Standardized coefficients and residual variances from Generativity 
CFA model in twin sample. Gen1-6 in order are: “Others would say that you have made unique 
contributions to society.”; “You have important skills you can pass along to others.”; “Many 
people come to you for advice.”; “You feel that other people need you.”; “You have had a good 








Supplementary Table 3. Standardized coefficients and residual variances from Five-Factor 
CFA model in twin sample. 
Item β Residual 
variance 






Outgoing .730 .466 Moody .599 .641 
Lively .788 .379 Calm-R .711 .494 
Active .700 .511 Nervous .819 .329 
Friendly  .998 .003 Worrying .820 .328 




Adventurous .683 .534 
Helpful  .762 .419 Broadminded .511 .739 
Warm .997 .006 Sophisticated .545 .703 
Caring .846 .285 Creative .754 .431 
Softhearted .588 .654 Imaginative .826 .318 
Sympathetic .677 .542 Intelligent .635 .597 
CONSCIENTIOUSNESS 
  
Curious .663 .561 
Careless-R .230 .947 
   
Hardworking .792 .372 
   
Organized .537 .711 
   
Responsible .824 .321 





Supplementary Table 4. Twin correlations matrix for DZ opposite-sex twins (Pearson correlation coefficients on lower shaded 
diagonal) with standard errors (on upper diagonal) for Twin 1 (T1) and Twin 2 (T2). 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. T1 BMI 1.000 0.070 0.068 0.070 0.067 0.071 0.068 0.070 0.066 0.069 0.067 0.070 0.067 0.071 0.068 0.071
2. T2 BMI 0.124 1.000 0.070 0.067 0.070 0.067 0.069 0.067 0.070 0.067 0.070 0.067 0.070 0.067 0.069 0.068
3. T1 Agency -0.065 0.042 1.000 0.069 0.058 0.069 0.065 0.069 0.058 0.069 0.066 0.069 0.054 0.069 0.064 0.069
4. T2 Agency -0.122 -0.056 -0.005 1.000 0.069 0.055 0.069 0.064 0.069 0.057 0.069 0.066 0.068 0.046 0.069 0.062
5. T1 Extraversion -0.122 0.020 0.361 0.092 1.000 0.069 0.015 0.069 0.040 0.069 0.063 0.068 0.032 0.067 0.060 0.069
6. T2 Extraversion -0.010 -0.027 0.032 0.418 0.084 1.000 0.069 0.018 0.069 0.037 0.069 0.060 0.068 0.034 0.067 0.056
7. T1 Agreeableness -0.019 0.053 0.176 0.070 0.885 0.056 1.000 0.069 0.043 0.069 0.067 0.069 0.046 0.067 0.060 0.069
8. T2 Agreeableness 0.069 0.035 0.056 0.195 0.033 0.854 0.042 1.000 0.069 0.042 0.069 0.066 0.069 0.049 0.068 0.057
9. T1 Conscientiousness -0.181 -0.018 0.359 0.103 0.633 0.107 0.603 0.060 1.000 0.068 0.062 0.069 0.038 0.068 0.057 0.068
10. T2 Conscientiousness -0.162 -0.043 0.031 0.389 0.071 0.672 0.039 0.608 0.151 1.000 0.068 0.060 0.068 0.040 0.068 0.059
11. T1 Neuroticism 0.140 0.016 -0.079 0.045 -0.234 0.025 -0.037 0.093 -0.262 0.108 1.000 0.067 0.064 0.069 0.067 0.070
12. T2 Neuroticism 0.117 0.049 -0.035 -0.110 -0.111 -0.312 -0.058 -0.102 -0.032 -0.320 0.195 1.000 0.069 0.060 0.069 0.067
13. T1 Openness -0.121 -0.041 0.428 0.152 0.718 0.109 0.559 0.040 0.663 0.127 -0.208 -0.032 1.000 0.066 0.054 0.068
14. T2 Openness 0.016 -0.058 0.047 0.559 0.176 0.702 0.166 0.517 0.154 0.635 0.010 -0.330 0.212 1.000 0.066 0.056
15. T1 Generativity 0.026 -0.048 0.199 0.103 0.334 0.174 0.317 0.147 0.380 0.160 -0.073 -0.067 0.446 0.220 1.000 0.068









Supplementary Table 5. Univariate heritability standardized path loadings. 
Model Parameters 
 


































































































































Supplementary Table 6. Univariate heritability model fit results. 
Model Fit 
 







































































































































Supplementary Table 7. Parameter estimates from the best-fitting models for bivariate and 
multivariate associations with Agency; residual estimates refer to unique influences on variable 





















































































































Supplementary Table 8. Full multivariate genetic model results (standardized path loadings) 
including overlap among the Big Five traits.   
a1 a2 a3 a4 a5 a6 e1 e2 e3 e4 e5 e6
Neuroticism 0.479 0.521
Agreeableness 0.015 0.316 0.011 0.658
Conscientiousness 0.061 0.165 0.197 0.057 0.204 0.316
Extraversion 0.061 0.281 0.003 0.031 0.041 0.431 0.002 0.150
Openness 0.069 0.119 0.064 0.035 0.147 0.027 0.143 0.051 0.103 0.242
Agency 0.021 0.073 0.060 0.230 0.001 0.059 0.002 0.022 0.024 0.055 0.017 0.436  
 
